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(54) SHEET TYPE B~FeSi2 DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus which reduces man-hours required for 
film deposition, electrode formation and protective film formation on a crystal board of a device, 
which have conventionally been performed in a vacuum apparatus, enhances throughput and 
reduces manufacturing costs. 

SOLUTION: The apparatus deposits a film, and forms an electrode and a protective film while 
depositing a powder raw material on a flexible sheet in the air or an inert gas atmosphere and 
pressing it by heating roller, thus manufacturing the device in a continuous and an integrated 
operation is realized. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two sheet mold beta-FeSi which constituted a cementation element which consists of 
two kinds of beta-FeSi 2 semiconductor thin films which have p mold and n mold property on a 
flexible sheet, formed this a part of cementation thin film into the alpha-Fe 2Si5 metal 
membrane, considered as an electrode, prepared a transparence dielectric film in the front face 
as a surface-protection layer further, and had a device function. 

[Claim 2] Two sheet mold beta-FeSi according to claim 1 using a metallic thin plate which 
consists of iron, nickel, copper simple substances, those alloys, or an alloy that contained one or 
more kinds of alloying elements by making them into a principal component as a flexible sheet. 
[Claim 3] Two sheet mold beta-FeSi according to claim 1 using polyimide or a fluororesin film as 
a flexible sheet. 

[Claim 4] On a flexible sheet, an impurity is added to Fe and Si used as abbreviation 1 :2, and a 
raw-material atom ratio carries out spreading desiccation by spray method or the printing 
applying method, deposits on uniform thickness dissolution and solidification, and a thing that 
was ground and was used as fines, carries out the pyrogenetic reaction of it to temperature of 
500-980 degrees C, and forms a beta-FeSi 2 semiconductor thin film. Added an impurity with 
which a previous semiconductor film furthermore shows a reverse property on it. What dissolved, 
solidified and ground Fe and Si from which a raw-material atom ratio serves as abbreviation 1:2, 
and was used as fines How to deposit by uniform thickness on a sheet by spray method or the 
printing applying method, to make carry out the pyrogenetic reaction of it to 500-980 degrees C, 
form a beta-FeSi 2 semiconductor thin film, and form a beta-FeSi 2 semiconductor thin film 
which constituted a p-n junction interface eventually. 

[Claim 5] Film production equipment according to claim 4 which carries out continuation heat 
treatment film production of the semiconductor thin film which pressed in a powder layer which 
deposited on a sheet a heat roller which overheated mixed powder which consists of Fe 
deposited on a flexible sheet, and an Si component to a 500-980-degree C elevated temperature 
as the technique of carrying out shaping to beta-FeSi 2 phase in a non-oxidizing atmosphere, 
and had a p-n junction interface in it by this technique. 

[Claim 6] An electrode manufacturing installation according to claim 1 which electrode-izes a 
portion which touched a roller by heating a metal or a ceramics roller with which sculpture was 
given to a pattern configuration which serves as an electrode behind, and pressing this roller on 
a film which a beta-FeSi 2 semiconductor film is formed and carries out continuation transit. 
[Claim 7] Ink which diluted oxalate and a nitrate of inorganic substances, such as silicon, tin, 
zinc, and a zirconia, with a solvent by spray method or spreading print processes It deposits on a 
beta-FeSi 2 semiconductor-device front face formed on a flexible sheet which carries out 
continuation transit very thinly. A two sheet mold beta-FeSi creation method according to claim 
1 which forms a transparence dielectric thin film and is made with a nonreflective light protective 
coat by passing the bottom of a continuous furnace or flash lamp heating light after that, or 
pressing a heat roller heated to an elevated temperature. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the method of 
producing an element simple using a new semiconductor material among the technical fields of a 
semiconductor device device in the electronics fields, such as a photosensor, a solar battery, 
and a thermoelectric element. 
[0002] 

[Description of the Prior Art] The conventional semiconductor device forms the material thin 
film of functionality on a silicon (Si) substrate, GaP, a GaAs substrate, or ceramics flat-surface 
substrate material, and constitutes the electrode which uses photolithography technology and a 
vacuum process on it, and outputs and inputs an electrical signal, and the optical nonreflective 
protective coat is manufactured using the vacuum process. 

[0003] In recent years, the activity of the beta-FeSi 2 semiconductor device which becomes 
environment from a material with few loads by the abundance of an earth resource is proposed, 
and development is performed. The junctional membrane producing method by this material has 
many which are depended on a vacuum process, such as the laser ablation method, ion- 
implantation, the molecular-beam beam epitaxial method, and a vacuum deposition method. On 
the other hand, it replaces with the conventional metal membrane vacuum deposition as 
electrode formation, there is a method of using the effect changed into a metal crystal phase at 
an elevated temperature peculiar to beta-FeSi 2 material, and the method of removing metal- 
electrode photograph RISOGURAFU formation by the laser annealing method (an application for 
patent 2001-157087, 2001-235664) is proposed. Furthermore, the technique using Si02 by the 
film production-among vacuum process of the former [ production / optical / nonreflective 
protective coat ] has been made. 
[0004] 

[Problem(s) to be Solved by the Invention] About the conventional element creation, it had the 
following technical problems about various processes. 

** Since a single crystal Si is used for the substrate of an element, a price is high. When there is 
necessity which makes an element from a super-low price like a solar battery, in using a single 
crystal Si, material cost and a manufacturing cost are high. 

** When using a polycrystal Si substrate, since the amount of the so-called inferior-goods Si 
waste with the high high impurity concentration used as a polycrystal substrate raw material is 
not of use for supply, it is raw material acquisition difficulty. 

** Since the expensive equipment which can control growth is used for altitude in a high vacuum 
in order to make a semiconductor junctional zone with a sufficient property from Si or a 
compound, cost becomes high low [ a throughput ]. 

** If a metal membrane FOTORISO graphic method and the laser annealing method are used for 
electrode formation, expensive equipment will be required and a throughput cannot be enlarged, 
either. 

** When forming an optical nonreflective protective coat, if a vacuum process is used, 
equipment cost will start, and a throughput will receive a limit by the content volume of 



2/5 s<—is 



equipment. 
[0005] 

[Means for Solving the Problem] Many causes of occupying the above-mentioned technical 
problem are in a point that fabrication cost becomes high. It is performing element formation 
which does not use large-scale equipments, such as a vacuum and high power laser, and does 
not use an expensive single crystal raw material etc. into an element production process in this 
invention. That is, when forming a semiconductor thin film and making cementation of n-p, a 
single crystal substrate is not used, but the technique of forming a semiconductor film by 
thermal reaction from a fine-particles deposition film is adopted. Pattern formation of the 
electrode formation is carried out using a phenomenon which puts some beta-FeSi 2 films to an 
elevated temperature, and metalizes it. A process which does not use expensive equipment used 
for protective coat formation is adopted. In order to raise a manufacture throughput of the whole 
element, a technical problem was solved by adopting a consistent system which can process 
each process continuously. 

[0006] [Gestalt of implementation of invention of claim 1] drawin g 1 is the mimetic diagram of a 
device element which used beta-FeSi 2 semiconductor on a substrate with flexibility according 
to this invention. A sheet material with flexibility is used for the substrate 1 which constitutes an 
element. The thin film 22 which has the property of n mold of beta-FeSi 2 semiconductor on this 
substrate 1 is carrying out the laminating. The thin film layer 1 1 used as a substrate electrode 
exists in a substrate side of this semiconductor film. Furthermore, the thin film 32 which has the 
property of p mold of beta-FeSi 2 semiconductor on the n-type-semiconductor film 2 is carrying 
out the laminating, and a thin film of n mold in a lower layer and p mold forms a part for a joint 
23. An electrode 71 is constituted at an upper surface side of this p mold thin film 32. 
Furthermore, from on this p mold thin film, the laminating of the dielectric thin film 42 used as an 
antireflection film is carried out. A part of this dielectric thin film 42 has the stripped-off portion 
8, and adhesion immobilization of the electrode lead wire 81 which takes out current and voltage 
is carried out at the electrode 71 exposed to that portion. Lead wire 81 is connected to a 
voltameter 82. In addition, although a film which uses a semiconductor film of a substrate as n 
mold, and puts on a top is used as p mold, n and p may be constituted reversely. When a 
macromolecule sheet like polyimide is used for a flexible sheet, it is equivalent to an operation 
gestalt of claim 3. 

[0007] As a flexible sheet material shown in [gestalt of implementation of invention of claim 2] 
drawing 1, an operation gestalt of invention of claim 2 used a metallic thin plate like a stainless 
steel, in this case, it is unnecessary in the substrate electrode 1 1, and the substrate substrate 1 
serves as a substrate electrode. 

[0008] As a flexible sheet material shown in [gestalt of implementation of invention of claim 3] 
drawing 1, an operation gestalt of invention of claim 2 used polyimide or a macromolecule resin 
film like a fluororesin, and a film which vapor-deposited Au and aluminum on a film is used for the 
substrate electrode 1 1 in this case. 

[0009] Drawin g 2 and drawing 3 show a practice of claim 4 of this invention which makes a 
[gestalt of implementation of invention of claim 4] p mold, and an n mold beta-FeSi 2 
semiconductor thin film, and claim 5. Drawing 2 shows a process of p-mold beta-FeSi 2 thin film 
when a substrate web material uses an insulating material. On the sheet 1 made from polyimide, 
the conductive thin films 11, such as gold and aluminum, are vapor-deposited beforehand, and 
this serves as an electrode when making it a device. Although Fe and the Si fine particles 21 
used as a raw material are deposited on this sheet with a metallic foil, into raw material fine 
particles, what added aluminum and Mn as the 3rd element which makes p-mold property is 
used. In order to deposit these mixed fine particles 21 on a sheet 1 at homogeneity and to use 
them as a powder bed 2, mixed fine particles are melted with a solvent, and a spray coating cloth 
performs or it applies with a doctor blade method. It dries, while moving in the direction of an 
arrow head 7, and the powder bed 2 on a sheet 1 reaches a heating roller 5. This heating roller 5 
is beforehand heated by 937 degrees C or less. This temperature is a temperature required to 
form beta-FeSi 2 phase, and must not exceed this temperature. Usually, it keeps at about 900- 
920 degrees C. This heating roller rotates in the direction of an arrow head 51, the powder bed 2 
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on a sheet 1 is pressed, and while heating migration of the fine particles is carried out in contact 
with a roller, beta-FeSi 2 phase 22 of a lifting p-mold generates a solid-state reaction. Thus, a 
flexible sheet to which p-beta-FeSi 2 thin film adhered is completed. 

[0010] Drawing 3 shows a practice of claim 5 of this invention which makes a p/n junctional zone 
of a beta-FeSi 2 semiconductor layer. By making into a substrate a sheet with which p-mold 
beta-FeSi 2 film 22 is formed on a flexible substrate sheet, although Fe and the Si fine particles 
31 used as a raw material of beta-FeSi 2 thin film are deposited on this, into raw material fine 
particles, what added Co and nickel as the 3rd element which makes n-mold property is used. In 
order to deposit these mixed fine particles 31 on p-beta-FeSi 2 film 2 at homogeneity and to 
use them as the spreading layer 3, mixed fine particles are melted with a solvent, and a spray 
coating cloth performs or it applies with a doctor blade method. It dries, while moving in the 
direction of an arrow head 7, and the powder bed 3 on a sheet 1 flows into a heating roller 5. 
This heating roller 5 is beforehand heated by 937 degrees C or less. This temperature is a 
temperature required to form beta-FeSi 2 phase, and must not exceed this temperature. Usually, 
it keeps at about 900-920 degrees C. This heating roller rotates in the direction of an arrow 
head 51, the powder bed 3 on a sheet 1 is pressed, and while heating migration of the fine 
particles is carried out in contact with a roller, beta-FeSi 2 phase 32 of a lifting n-mold 
generates a solid-state reaction. A plane of composition of n mold constitutes in contact with 
beta-FeSi 2 film 22 of a this time p mold. Thus, a flexible sheet with which a plane of 
composition by p-beta-FeSi 2 thin film and n-beta-FeSi 2 thin film was constituted is 
completed. 

[001 1] Drawing 4 shows a practice of claim 6 of this invention which forms an electrode on 
[gestalt of implementation of invention of claim 6] beta-FeSi 2 thin film. The flexible sheet 1 to 
which two kinds of beta-FeSi 2 thin films 22 and 32 which constituted a plane of composition 
adhered is pressed by the heating roller 6 for electrode formation which is rotating in the 
direction of an arrow head 61, and flows and goes in the direction of an arrow head 7. The letter 
sculpture 7 of a projection to which sculpture was given is attached to this heating roller 6 for 
electrode formation so that it may become an electrode pattern configuration behind, and this 
projection is heated so that it may become 982 degrees or more. Usually, this temperature is 990 
degrees C - 1 100 degrees C. A surface portion of n-beta-FeSi 2 film which contact press was 
carried out at the letter sculpture 7 of a projection, and was overheated by 982 degrees C or 
more is changed into alpha-Fe 2Si5 phase, since this phase is a metal phase, its electric 
conduction is good, and it can do the device electrode 71 on a semiconductor film front face. 
Since this electrode producing method does not carry out vacuum deposition of the pattern 
electrode or does not use vacuum processes, such as a lift off, it can simplify a process, and it 
produces a merit with little failure. 

[0012] Drawing 5 shows a practice of claim 7 of this invention which forms an optical 
nonreflective protective coat on a device formed on a flexible sheet. Generally an optical 
nonreflective film makes two or more thin films of a transparence dielectric from construction 
material from which a refractive index differs in piles. A spray gun 43 is equipped with ink which 
diluted oxalate and a nitrate of inorganic substances, such as Si, and Sn, Zn, Zr, Ti, with a 
solvent. Beta-FeSi 2 junctional membrane 32 rides on the flexible sheet 1, and a device sheet 
with which the metalization electrode pattern 71 was constituted by the part is flowing in the 
direction of an arrow head 7. Spray the ink 41 with which a spray gun 43 was equipped there, and 
it is made to deposit on a device, and passes through the inside of the after [ desiccation ] 
continuous furnace 9. In case it passes during this period, a deposit is overheated by 200 to 400 
degree C, it reacts, and an oxide film 42 is formed. What is necessary is just to repeat this 
process, in order to constitute a multilayer optical nonreflective film. In addition, a doctor blade 
method may be used as a method of forming a fine-particles cascade screen. Moreover, the lamp 
heating method and the heat roller pressing method may be used as the heating method. 
[0013] Drawin g 6 (A) and drawin g 6 (B) show a practice of claim 8 of this invention which 
manufactures beta-FeSi 2 semiconductor device succeeding a flexible sheet top. A flexible sheet 
material is involved in a delivery roll 15, and a sheet film used as a base of a device rotates and 
flows in the direction of an arrow head 16, and it rolls round through various manufacturing 



4/5 s<—is 



processes, and is rotated and rolled round by roll 18 in the direction of an arrow head 19. On the 
film 1 which came out of a delivery roll in drawing 6 (A), the raw material powder 2 is deposited 
as the 1st process, and the beta-FeSi 2 semiconductor film 22 of the 1st layer is formed with a 
heating roller 4. Next, in order to form a semiconductor plane of composition as the 2nd process, 
in the semiconductor film 22, raw material powder with which polarity differs is deposited, and 
the beta-FeSi 2 semiconductor film 32 of the 2nd layer is formed with a heating roller 5. A 
semiconductor film which was able to do a junctional membrane goes into the 3rd following 
process. That is, after being pressed with the heating roller 6 for electrode formation, the 
electrode pattern 71 which a part on a film metalized is formed. Furthermore, the following 
process leads to drawing 6 (B). If it goes into the 4th process, while the dielectric hydroxide raw 
material 41 accumulates and passing through a heating furnace 9 with a spray, a reaction will 
occur, the optical nonreflective protective coat 42 will be formed, and the functional division 
main part section of a device element will be done. Furthermore, since these films are rolled 
round, are led to a roll 18 and are rotating in the arrow head 19 direction, they are rolled round 
by roll and finish a production process. 
[0014] 

[The feature and the conventional technology] of invention A silicon board of a single crystal or 
polycrystal which had a semiconductor property as a substrate was used for a device element 
using beta-FeSi 2 conventional semiconductor. Or it was with sintering ceramics or glass as a 
substrate, and the laminating of AMOSUFASU silicon or the III— V compound semiconductor was 
carried out on it. As a substrate material used for an element of this patent to it, they are metal 
plates, such as a stainless steel with flexibility, and the polyimide sheet which is cheap and has 
thermal resistance. These materials are very cheap compared with a silicon substrate. Moreover, 
a large area can fully be taken and continuation processing can be carried out using a roll gestalt 
rolled round since a long thing was obtained. A limit of magnitude is not received like a single 
crystal or an inorganic substance sintered compact. Moreover, when an element of a large area 
is constituted and it carries out installation processing, since there is flexibility, it does not 
damage and is easy to machine. 

[0015] When a metallic thin plate is used as a substrate material, it also has the feature that 
sheet metal itself [ other than flexibility or the cheap features ] makes an electrode by the side 
of a substrate substrate serve a double purpose. On the other hand, when organic insulating 
materials, such as direct polyimide, are used as a substrate material, what used as an electrode 
a portion which used a film which vapor-deposited gold, aluminium foil, etc. on a front face, or 
added thermoforming to a beta-FeSi 2 semiconductor film, and carried out metal layer change 
selectively is beforehand used on a substrate 1. A film which covered with this metal membrane 
can carry out cheap acquisition so much as an ornament film with vacuum deposition. 
[0016] Another feature of this patent is in the manufacture process. It is the feature that 
continuous operation production can do a film production method after claim 4, an electrode 
formation method, the protective coat forming method, and an integrated production process line 
in environment of a factory every day without using a vacuum system. It is easy and this is 
because it is realized only with worn-out technology in which an industrial-processing process is 
also used for a base substrate every day using a material with flexibility. Like the conventional 
semiconductor device production, adoption is difficult for a production system which pours a film 
by having used a single crystal board and a ceramics substrate. It has the feature with which a 
throughput can also reduce management cost of a riser manufacturing installation by a process 
which sends out a base film from a roll and rolls round a done product on a roll being employable. 

[0017] 

[Effect of the Invention] In this invention, since send rolling up from a roll became possible since 
the material which has flexibility in the substrate which constitutes a device was used, and the 
components creation process which constitutes a device became the method which can be 
produced continuously in air, all production processes can produce now continuously 
consistently, and the fabrication cost of a product could be substantially reduced as a result. 
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«:fln^?tirt,»s 0 cosstt/s-Fes^tB^js-rs© 
iCi&g&jag-c. ccsa^e*. a^g 
00—92 o'cfttc&o. c©jjnf&a-n<«5*jep5 i © 

Cl/p-32©<8-FeSi J tB2 2#i£l?K-rS. CWi^fCb-C 
p-/S-FeSi J «M©tt#UfcDj8ttti-'- 
[0010] /3-FeSi,^»)l©p/n^^f^*: 
^W©ff#^5©||^;^£^©*503-C&£. bJSI 
ttTifit^- h±(Cp-M(3-FeSi J )^2 2^^$nri^ 
h^rTtfei It. C©±K:/S-FeSi,SJK©j!§tf4£& 
SFe&0*Si^3 1 >&iia-raA5. J^*4$#*CC»n-S 
ttS^-2.m37cSgt 0rco^Ni*8S»nL.fct©?:fflt» 
Ctl6©^«&*3 1 Kp- ( 3-FeSi J M2±«C 

z-7\s-mmxft-ytcr>. vp9-r/\y- vmxmfi-r 
So hii:©ifatta3». ^En7©^«:^sij-rs 
•5^{cie^b. ira^P-^5(cijgAf c©*ni^a- 
;U5«£>6#>0#9 3 7°c«T«:J]ni^3n-cc^„ c© 
SSW/S-FeSijtB^fiS-rSWtc^^jaS-C. C©S 
S^e^-Ctt^ce^t^ jim9 0 0~9 2 O'CftKfi* 
o„ c©»nlSn-;u«^EP5 1 ©#|dJ KUllg LTf- h 
l±©*9(*®3?:}fBEbr*J0. ^Aia-^cc^Lr 
DD^Kl^nSP^tcSftSfE^tac L n-SCiS-FeSi, 
ffl3 2»iifiS-r^„ C ©<t ^^©(S-FeSi.l^ 2 CC« 
UTn^^ffi^li^-rSfc-WC^-S,, C0J:5tCL, 
X p-(8 -FeSi , ?iM i n -(8 -FeSi , 0Cj:& ^ffi*^ 

[ooi i ] [m*m6<D¥m<Dmm<DBmi /s-Fesi, 

ijVr©ai04T&£. ^ffi^^EStytzSSO/S-FeSi, 
«M2 2.32 Ifitfmhfcuim&i'- h 1 ^6(16 1 
©^3l*){c|5ifiL-C^-Smffi0fiSffl©Jn]lin-7 6 fcffEE 

sn. *EP7©:£ici]K:i£ft-c*T <„ c©mffi0fiKfflJra^ 

tm 3 n/c^|flt<iKM 7 3&5#C > r *$ 0 . C ©§£ia«982 

90-c-i ioo 'cx$>z>. ^mmmi (cSMif n$ 

tl9 8 2-CJ«±(Cia^$nitn-(8-FeSi > M©^ffia5»« 
a-Fe,Si,tatc^U. C©tB*s^Siffl-C*.5*''E.m^, 
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[0012] oJ»tt^- hXfcj&JSSttTCTV-f-YXifC 

Jg£H&lflK«/S^©Jt&£#«t?Mfctt»aTfl; 
S. Si^Sn. Zn. Zr. Ti*i*MS^O*iB6-?>WKS«: 

h l±(C0-FeSi,18^g3 2 #1110. •£©— 

h*i*EP7©:£i6jK:ij£*i-t:i,»6. tCv^^U-* - >4 

£F£K:itflJf«2 0 0 -4 0 0 TJKia&StiTKlSU 
l^tM4 2*^jS<*nS„ £Jl©**£*tl&£*8fi£ir £ 

[0013] oJj&ISfef - h±Kjgi&L.T/3-FeS'i 1 ¥ig# 
©#06 (A) . 06 (B) -C&S. ^<3taLa-Jb 1 5 

ft. SlSi§I14it§l!f) n-;H 8 CC^EP 1 9© 
^(SlCC|51^L-C##a5{e.nS„ 06 (A) &CfiH>-Ctti£ 
0WLn-;U*>6tH/c-7^;UAl©J:K:. SiOISi 
Grl^^2**SHnf'ci-^4«:J:o-C^aJl©/3-F 30 
eSi,3USH*Jg2 2*^-T^„ *(C^2©IStLT¥ 

^C-5Jl^l»?r*SL.tin^Cl -Jb 5(C J; -5 T^2@©/3-FeS 

tt. #©Ul3XfIK:A£. lT&*>£1I©ffMfflJ!jnf&a- 

fc^fe^ £ - > 7i*5^$ ft-C I,**., Itc*©Il(Ji 
6 (B) liMX?IScA-5£. X:7U-tCJ:o 

•cfim*®{b^f44 MMp&mm-r 
tu zmw&msiiittftmw^&z. net c ftp, 

©HfcMiBKOa-JH 8Kl*h, ^EPi9#|SlK:[n|&L, 
[0 0 14] 

[fMB<D«ik ^©/3-FeSi, 30§#*fflt,> 

x->';3>-mii— v{t^¥^{**^SL.ro7t 0 ^-ft 
(c*fbr> ##f*©3i^tefflt>&S«m»£L<T«. 50 
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Jgtt©*£X^>WX;^-Jl/&<fc-©£JlI&*>. AWir 

^«f£1fc^(*fc £*©<!: 5 tc, AS;?©3HJ|SS£S:W£C 
£*ftc>. *fc,Affi»©JRT£$l&0T&DttWJjnX 

£-r-5>i§£rtc. oj»i4*s&-s©-cfflai^-.sc<b*5^< , 
xfeL-t>-ri>. 

[0015] s«tm£ Lx&Btm&zm^tcm&ic 
flpj©^=&*fflTSiL^#®4>wirs. -yj. ss« 
tc«. S^i©±{c,*e>A^D&^®{c^rji'5-^ 
t*Kct£t»ix*jw*.-c. aj^Wfc^a^fbs-ii/cgp^ 

l<;fcfc©£ffll,>S. C©£JSI^£©t<,>fc:7 JU 

[0016] *#!*©& 5 -]£©#mB. ^-©fgji^P 
•teXfC&S,, gf*J14«K©SiK*a£. SffiJf^^, 

m>VBnjLw>(ommxmM%m^wx*z<Di)mwL 
zntcmfctcuxf&r>sL-z>x^z>fr^x-a>z>. se*©^ 

[00 17] 

~>nMm<D$>zttn&m^tc<Dx> u-^^aym^mi. 

•fex*i^*-c»^^pl^^«:^-5 7c©-c. 
©fp» V a -fe X *i-S L-Ta^SMT? ^ ^ «fc -5 &c % D . 

[0M©@#^l5iHj] 

[01 ] ^BJtCfif^Dj^tt^^oS^htCiS-FeSi^ 

[02] ^WcDDj^tt^ft-pafchJcmuiW/a-FeSi 

[03 ] *f£BJOBj^tt?r^FOSfel:K:02Jl©i8-FeS 
i, S®4flF <0 . Jgl^S£fi;SXfi©gi5£0„ 
[04] ^llcrjnl^tt^oSSiK^MSnrciS-F 
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